ADAM-8 isolated from human osteoarthritic chondrocytes cleaves fibronectin at Ala(271).
Fibronectin fragments are thought to play a critical role in the initiation and progression of cartilage degradation in arthritis. In a recent study, fibronectin neoepitopes resulting from cleavage of intact fibronectin at the Ala(271)/Val(272) scissile bond, generating an approximately 30-kd fragment with the new C-terminus VRAA(271) and an approximately 50-85-kd fragment with the new N-terminus (272)VYQP, were identified in osteoarthritis (OA) cartilage. The present study was undertaken to isolate the enzymes responsible for this cleavage from human OA chondrocytes. Fibronectin-degrading activity in human OA chondrocyte-conditioned medium (OACCM) was purified using conventional chromatography. A fluorescent peptide was developed based on the fibronectin scissile bond (269)RAA downward arrowVal(272), and this peptide was used to track fibronectinase activity during purification. Western blotting with antibodies that detect the fibronectin neoepitopes VRAA(271) and (272)VYQP was used to confirm cleavage of intact fibronectin by the enzymatically active fractions. Mass spectrometry was used to identify the proteins found in the fibronectinase-enriched fractions, with further confirmation by Western blotting. In addition, a recombinant enzyme identified by mass spectrometry was tested by Western blotting and dimethylmethylene blue assay for its ability to produce fibronectin neoepitopes in OA cartilage. Purification of OACCM by chromatography resulted in isolation of a fibronectin-degrading enzyme, and mass spectrometry identified ADAM-8 as the fibronectinase present in these preparations. Furthermore, treatment of OA cartilage with recombinant human ADAM-8 promoted cartilage catabolism. The results of this study identify ADAM-8 as a fibronectinase in human OA chondrocytes. Because ADAM-8 is capable of producing the fibronectin neoepitopes VRAA(271) and (272)VYQP in human OA cartilage, this enzyme may be an important mediator of cartilage catabolism.